The mechanisms for management of the building complex used and proposed to date do not always provide the required result in the assessment of the construction organization facilities. Therefore, the development of new effective methods for such an assessment is an urgent task especially in questions related to high-rise construction. The article formally sets the task of assessing the technical facilities of a construction organization. Due to the use of expert methods, the weighted values of the coefficients of local indicators for technical facilities are identified.
Introduction
High-rise buildings are an integral part of modern city-planning policy of megacities. They reflect financial possibilities of a state, a particular region or city, t construction technology and technical equipment level, availability of the required specialists in design and construction [1] [2] [3] [4] [5] .
According to the data of the Council on Tall Buildings and Urban Habitat 101 high-rise buildings had been built in the RF by 2014 [6] .
During the hundred years of high-rise buildings design and construction, the world practice has accumulated relevant theoretical and practical experience, identified the key problems of their design, constru.ction and maintenance. The development of high-rise construction in the RF identified a number of serious problems to be solved, and namely:
 Disadvantages in legal framework;  lack of necessary experience in design and construction;  lack of relevant personnel;  inadequate equipment of contractors [4] . Although nowadays the required minimum legal and regulatory framework for choosing a contractor has been created, many issues remain insufficiently developed. Applicants are often selected with no scientific and methodological regard of their technical and financial status and ability to manage the project. A proper systematic evaluation is not carried out, resulting in errors in the selection of the contractor and failure of contractual obligations.
The intensification of problems associated with high-rise construction requires an assessment of contractors' reliability in terms of technical compliance or equipment.
To solve this problem, it is necessary to develop a methodology for assessing technical facilities of organizations committed to win the contract for high-rise construction. This will limit access of uncompetitive, technically inadequately equipped contractors to high-rise construction.
Construction machinery is one of the most important criteria for assessing the level of the construction organization technical equipment, since modern construction industry uses a large variety and number of labor saving devices [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] .
Increase in the machinery and its maintenance cost raise the questions of optimization of technical and economic performance indicators, which ensure an increase in productivity and a reduction in the cost of construction. The management mechanisms used and proposed today do not provide the desired result in the assessment of the level of construction works mechanization [17] . Therefore, the development of methods for assessing the overall technical facilities of a construction organization claiming to win a contract for a high-rise building is one of the key tasks to solve the problems associated with the construction of skyscrapers.
Methodology
Many modern methods of assessing the activities of organizations are based mainly on parametric one-criterion estimates. Such an approach does not allow fully reflecting the peculiarities of the problem in question and taking into account the mutual influence of a set of indicators [19] .
In general, the task of assessing the technical facilities of a construction organization can be represented as follows:
Where -weighted coefficient of i-factor of technical facilities; k -number of factors examined; -discreet values of i-factor. This problem is divided into two components: 1. Quantitative estimation of weight coefficients of technical facilities factors; 2. Development of a technique for calculating the discrete values of each factor.
This article is devoted to the solution of the first part of the problem-the determination of the quantitative values of .
The procedure for assessing technical facilities is necessary to analyze the capacities of the construction organization in high-rise building construction included into the category of unique buildings and structures. To develop this idea, we will immediately formulate the problems: "How to assess these capacities?", "Which of the performance indicators of the contractor organization are the most significant and important?", "How to assess comprehensively?". The entire list of issues under consideration requires a detailed account of the actual capabilities of the contractor.
The possibilities of applied mathematics for finding effective solutions are limited. To solve such problems, heuristic methods are widely used, based on the simulation of the decision-making process by a person who has the necessary information and possesses sufficient experience. The solutions chosen in this case are the best ones that can be obtained with the help of the developed algorithm.
A combination of heuristic methods for the random search of successive approximations with quantitative methods for solving optimization problems is Indicators reflecting certain areas of the state of contractor technical facilities are presented in the work by particular quantitative indicators. To summarize the assessment, it is advisable to use a composite set of indicators, called the integral indicator of the technical potential level.
The study and choice of indicators will be performed consistently in several stages: 1. Drawing up a list of indicators that objectively reflect the entire level of technical equipment.
2. Creating a group of experts necessary to identify the most significant indicators.
3.
Conducting an expert survey and processing the results in order to identify significant indicators.
Results
The process of forming or selecting the most significant indicators was carried out by the expert evaluation method, since it is impossible to assign quantitative values to a number of factors included into the investigated problem, using other methods [19] . The required number of experts was defined according to the simplified Wentzel formula [20] :
A group of 22experts were offered the following indicators for assessing the level of technical facilities (see table 1). The results of expert assessment of technical facilities indicators are presented in table 2. 9 10 8 6 10 6 9 10 Х5 9 10 9 10 10 10 10 10 9 9 10 Х6 10 9 10 10 10 10 10 10 10 9 8 Х7 6 5 5 6 7 7 6 5 4 8 5 Х8 8 7 9 9 6 6 4 7 6 6 7 Х9 7 10 9 7 10 9 9 10 10 9 10 Х10 10 10 9 8 10 9 9 10 9 10 8 Х11 9 7 9 8 10 10 7 10 9 8 9 The average mark is defined as the quotient of dividing the sum of the proposal marks by the number of experts. To establish the degree of reliability of the study conducted, the average proposal mark, variance and standard deviation were determined.
The average mark for indicator i is defined according to the formula:
Where n-is the number of experts; m-number of evaluation indicators; Сij-evaluation of indicator i by expert j; С ̅̅̅̅ -average mark for indicator i. The variance of marks is determined by formula:
where -variance of marks.
Variation coefficient is calculated by formula:
Wher -variation coefficient; -standard deviation. Since the variation coefficient in all cases was within 0 < < 0,3, -the consistency of experts is considered sufficient.
For the convenience of the comparative analysis, the marks are converted to ranks. Activities that score the minimum amount of ranks are considered to be the priority (table 3)   Table 3 . The reliability of the study is estimated with the help of ranks.:
where Si -sum of ranks for object i;
̅ -average rank.
For the total ranks ̅ = 131. According to formula (6), W= 0,57. This value of the general consistency coefficient indicates a sufficient level of consistency and, therefore, sufficient accuracy of the findings of the expert survey. The final results of ranking the indicators of the construction organization technical facilities are shown in figure 1. 
As a result of calculating the weight coefficients of the technical facilities indicators according to equation (7) , the general formulation of problem (1) 
Discussion and conclusion
Equation analysis (8) enables to identify the most significant indicators of technical facilities, such as (in descending order): coefficient of intensity of the construction equipment use, basic machines availability coefficient, coefficient of operators sufficiency, coefficient of operators qualification, ratio of the availability of machinists, coefficient of classroom machinists, level of equipment of basic machines, level of basic machines facilities.
Recommendations
Considering that high-rise construction faces a rather large number of tasks, the problem of the technical facilities of domestic construction companies requires a compulsory solution.
Compliance with the level of equipment for the construction of high-rise buildings, which are classified as unique, can encourage domestic companies to participate in the construction of similar structures.
Today, high-rise construction in Russia is going through rough times; nevertheless, interest in high-rise construction continues to grow.
